Memory
t r a c t
The anticipation of highly aversive events is associated with measurable defensive activation, and both animal and human research suggests that stress-inducing contexts can facilitate memory. Here, we investigated whether encoding stimuli in the context of anticipating an aversive shock affects recognition memory. Event-related potentials (ERPs)
were measured during a recognition test for words that were encoded in a font color that signaled threat or safety. At encoding, cues signaling threat of shock, compared to safety, prompted enhanced P2 and P3 components. Correct recognition of words encoded in the context of threat, compared to safety, was associated with an enhanced oldenew ERP difference (500e700 msec; centro-parietal), and this difference was most reliable for emotional words. Moreover, larger oldenew ERP differences when recognizing emotional words encoded in a threatening context were associated with better recognition, compared to words encoded in safety. Taken together, the data indicate enhanced memory for stimuli encoded in a context in which an aversive event is merely anticipated, which could assist in understanding effects of anxiety and stress on memory processes. ª 2012 Elsevier Ltd. All rights reserved.
Introduction
Anticipating threat of shock elicits a variety of autonomic and somatic reactions that reflect activation of the brain's defense system (Bradley, 2000; Lang and Bradley, 2010) . Defensive arousal in the context of imminent threat is apparent in skin conductance elevation, startle reflex potentiation and heart rate deceleration (Bradley et al., 2005 (Bradley et al., , 2008 Grillon et al., 1991; Grillon and Davis, 1995; Melzig et al., 2008) . Furthermore, both animal (Roozendaal and McGaugh, 1996) and human (Buchanan and Lovallo, 2001; Cahill et al., 2003; Payne et al., 2007) research suggests that stress-inducing contexts not only activate defensive response mobilization but also facilitate later memory performance (Joë ls et al., 2006; Diamond et al., 2007; Schwabe et al., in press) . Indeed, there is evidence that both psychosocial stress and cold pressor stress induced prior to (Payne et al., 2007; Weymar et al., in press) or shortly after viewing emotional and neutral scenarios (Cahill et al., 2003) enhances long-time memory for these events. In the present study, rather than directly imposing a physical stressor during encoding, we evaluate the effects of anticipating the presentation of an electric shock on subsequent
